Brainstem afferents to the omnipause region in the cat: a horseradish peroxidase study.
"Omnipause" neurons (OPNs), located in the nucleus raphe pontis and the reticular formation, actively suppress saccadic eye movements during intersaccadic intervals. To determine the brainstem afferents that may inhibit the OPNs and thereby allow a saccade to occur, we injected horseradish peroxidase into the raphe pontis of four cats at the site of physiologically identified OPNs. Labeled neurons were found in a number of brainstem nuclei. The greatest concentrations, composed of small to medium-sized neurons, were located in a group of nuclei around the habenulopeduncular tract, in the rostral mesencephalic reticular formation, in the deep layers of the superior colliculus, and in parts of the subjacent cuneiform and subcuneiform reticular nuclei. Smaller numbers were found in the nucleus reticularis pontis oralis. Caudal to the injection site, labeled neurons were scattered in parts of the nuclei reticularis gigantocellularis, paragigantocellularis dorsalis, and paragigantocellularis lateralis. A few neurons were labeled in a restricted region of the causal part of the nucleus prepositus hypoglossi and in the nucleus reticularis medullaris ventralis. Larger numbers of neurons were labeled in the dorsal column nuclei and in parts of the cochlear nuclei. Smaller numbers were found in the spinal trigeminal nucleus, the lateral nucleus of the superior olive, and the fastigial nucleus of the cerebellum. The nonreticular brainstem projections may contribute sensory information in a number of modalities since OPNs respond to visual, somesthetic, and auditory stimuli. Our findings indicate a number of regions that may contain neural elements impinging on the OPNs. The best prospects for a saccade initiation signal from one of the labeled populations appear to be the meso-diencephalic reticular formation and/or the superior colliculus.